Biosynthesis of methionine from homocysteine, cystathionine and homoserine plus cysteine by mixed rumen microorganisms in vitro.
This study quantitatively investigated the biosynthesis of methionine (Met) and the production of related compounds from homocysteine (Hcys), cystathionine (Cysta), and homoserine (Hser) plus cysteine (Cys) by rumen bacteria (B) or protozoa (P) alone and by a mixture of these bacteria and protozoa (BP). Rumen contents were collected from fistulated goats to prepare the microbial suspensions and were anaerobically incubated at 39 degrees C for 12 h. Hcys, Cysta, and Hser plus Cys were catabolized by all rumen microbial fractions to different extents. B, P, and BP converted Hcys to Met with 2-aminobutyric acid (2AB) and methionine sulfoxide. The Met-producing ability of B (83.2 micromol g(-1) microbial nitrogen; MN) from Hcys was about 3.6 times higher than that of P in a 6-h incubation period. The ability of BP, during the same incubation period, was about 30.0% higher than that of B. Hcys, Met, and 2AB were formed when Cysta was incubated with B, P, or BP. Rumen microbial fermentation of Hser plus Cys led to the formation of Cysta, Met (through Hcys), and 2AB. Thus the results indicated that a trans-sulfurylation pathway for Met synthesis was operating in the rumen bacteria and protozoa. The results mentioned above have been demonstrated for the first time in B, P, and BP in the present study.